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EXe Erfmdung betriffi em vertahren ng«hdemOber- 
begrtff das PWertariepciicba 1 und eine eWdrcchlrurgJ- 
sche Vbrrlchtung nach dem Oberbegrttf dea 

/Vwpruches 7* 

Bei stark dujchbtutelem Biogewabe besteht h8ufig 
das Ertordernte, unter Venwandung der HodTtrequenz- 
CNrurgie Gtewebeobenlachan borQhrungstoa und 
gfrlchrraBejzutoaquieren. Kan w^ a l o na iwMdeamll 
der scgenannten SprQh-Koagulafion bzw. Spray- 
KoasMation bat hohen Hochfrequanzapannunflen an 
Berefch von KSovott bewartwta^ Eln Nachtel cfieaer 
Konvenfenatlan Technic tet da Unrageimaflgtott dea 
UcWboganbaretoha und die Qefahr, da Qawabaobar- 
flache zu terbonWefan. 

Etna Varbassarung wurde dadurch erzWt daB 
durch Einbtesen einas Edelgasaa x. a von Argon ein 
lorifdenjngaptad gaschaffan wmda, dar zur Verbeaae- 
rung dar GtoicnmaffigkBtt bei dar (Coagulation von 
Qewebeoberfiachen beirug. Ein darartigaa Vartahran 
let z. a eider EP 0 353 177 A1 beschrieben. Nachteil 
dieses Vertahrena tet da Vamawajrig daa racht tauran 
und in KBrtken hauflg nfcht vertQgbaran Edetgasea. 

Da»Zla»derv<ir8agandanSfflndufH^ 
ein Vartahran und eJne VorricWung dar dngange 
genamtan Qattung zu echaflen, iTelteteo^nenemloni- 
stenrngspfad hi Baraich dar aknven Elekfrcoernftoinfa- 
cheranMaflnahmenMNterfOour^ 

Zur Losung dieaer Aufgabe sind die Merkmale dor 
PatenteisprOche 1 und 7 vorgesehert 

Der Erftndung Begt dar Gbwlgedante *ugrunde. 
daB ein (ontstarungapbd audi mtt andaran Medan alt 
Edatgaaen mogfich ist Ate vorteflhaft hat aich Werbel 
da Erzeugung ainaa Aerosote aua emer rtlederpnganti- 
gen ftchaeJzttsung narauageatatt. Die KwiiAwflon 
von Hochfraquanz an dar akfivan EMdroda ainer etakr 
tro^hirurgischen Vorhcntung mit airar NeO-Lcaung ist 
, xwmr btkarmt dooh wurde dtas© btaher nur verwendet 
um ein AnWaban dar Betaroden am Btogewebe zu ver- 
hindarn. 

EnTOurajsgemaB wlrd dam geganflbcr ein Aerosol 
rnrt einem #**seen Sc*3^ 
BekirodehenjmgespQftbzw.r^ 
em k^erungskagai mh detWerter Dtownalonlenjng 

enteteht. 

Ala positive Eflekte dea arflndungagamftflan Var- 
tahr ens argeben aich de Verwendung von verfQgfaaren 
Meden, z. a desWUertem Vvasaer, CO* NaCWilaung, 
etoe pjetehmasge Koagutertton dea Btogewabaa In 
etner f estumgraniten Rache, eine gertnge Getahr emer 
Kartnnteierung, etna KuWung der Bektroda, Heine, 
sonat QbGche Raiichbfldung und keinertei Genjchsbtt- 
dung durch Varbrannan von Qewebe. 

Vbrtaflhafta AualOhrungen dea arflndungagam&Oen 
Vertehrens alrtd duroh de AnsprOcna 2Waf^vortel- 
hafta AiBiahr uMUsfcjn i iBn der emntoaj^naJen vtar- 
richtung durch de Anaproche 8 bte 10 gekennzeichnet 



Die Effindung wbd 1m forgendan betsplelsweise 
anhand oar 2&chnung beschrieben; indaaerzeigt 

Plgur 1 elnen scharnafechen Schnitt etner rein bei- 
epiefeavateen AusWhrungstarTn einer erfln- 
dungagerriaBan elettrccNrurglechen 
Vbnichtung zur Erzeugung einea Aerosol- 
strahta um eine hod*ec^iera<Wn^»adie 
SchneldeteWrooeherum. 



In ornem von der Hand des Benutzere arg/eabaren 
hohUy ll iKlarlflim l gen rrts U uma rt enWrper t1 trt toaxlaj 
ema hochfreojiewH**^^ SdinaWdeWrode 12 
angaoroViei da geganOber dam dstaJan offenen Ende 
16 13 das rohrformlgen Ireawerteracorpere 11 ein SlOck 
zurQckwerwtztteturKJfT^einaT Zuteftung ^'varbunden 
1st da sich - von einer teofterung 14 urngaben - mlt a>- 
seitigarn Abatand von dar Irownwand daa lulu f o r ntgen 
Instrurnentenkorpera 11 nach hintan aratrackt wo Im 
ao Berelch dea proomalen End as aaWch ein Hochtre- 
quenzanscHuB 15 vorgasahen ist an den eme gedg- 
nete Hoc^aojuanz8pannung, de von einem nfcht 
dargesteBten HocHraquenzgenaretor erzaugl wird, 
ainagjMr let. Die zugehflrige NeutraJaleMroda^lat an 
bs geeJgneter StaJla dea PaaantankQrpera artgaordftet 
Der dstaJe Baraich dea fan Obr^an aua Metal beste- 
henden Ir^stnjrn a r i teiiW r pars 1 1 ist aus einem isofleren- 
den Malarial 1 V hergeateft. wetehea skih nach hintan 
btoOberda Strung 14 dar ZuJeHung 12' erstrecfct 
50 Die Zuleftung 12 1 rral der laoferung 14 wlrd durch 
geeigrtete HaJtarungen 16 vorzugaweise tomes) inner- 
hatodes Inatrurnarrtankorpera 11 gehalten. Dieapuel- 
nan Kattarungan 18 aind jewefe Ober dan Umfang um 
deteofiarung 14 herum mrt solcham Abitand angeord- 
ss net, daB daxwischen in ffidalar Richtung am ausret- 
oh and dmanalonlertar StiDrnuno^durchgang voxtegt 

Am pnjjdrnalen Enda dea mstrunientankorpers 11 
slnd aeHlfch bzw. urial zwei Zufuhrrohre 17, 18 in das 
Irmare dea instnjmentenMrpere 11 Nneirtgatohrt An 
40 daa Rohr 17 wild eirte Letting arigoecWosaen, mrttate 
derer batapialaweiae eine 0,9 %4ge KochsaWosung 
zugafohrt wad. Daa axial dngetohrte Rohr 18 tet an 
amen r*udouftarw«uB angola* so daB as rrttDruck- 
Mt ale Tragergaa baaurscriagjt warden karm. 
4B mnarhaJb dea Hohbraurnaa 19 dea Instrumenten- 
HOrpera 11 wefeen de Rohra 17. 18 Offnungan 20. 21 
auf. durch welche de KbchaaJzloaungbmr^Lufteom 
den Innarvaum 19 hln am ged rO ckt wa rden, da B ea zu 
ainer Zersttubung dar KbchaaWsung Kommt d. ru zur 
so DJdung etnas Aerosda 20. welches aufgrund daa 
Druchautoaus msbesondere durch das Rohr 1 8 In Rtah- 
hmgdeaPfaieB durch den InstrurnentanlaVper 11 zum 
dstalen Ende 13 Nn stromt und dort ate kegelormlg 
BTwaftarndea Aerceotouric^ 
sb tmtwciohaa bzw. welch erson^deSpto dar ScnneW- 

elektrode 12 und daa von dtesar zu taaguOerende 
. PJogewebe umgfct Durch de hone S^artnung der 
SchnstdeMdrode 12 wlrd daa Aerosol kristert und 
somrt eine iorisierte SJrecto zwiachen SchneidelBk- 
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basondars tfWchmtffloer und darrtt audi beaonders 



Dm DfuoWun-2uMwrohr 18 tet derart wait rial to 
das tmero das InetrumarBanhOrpare 11 Nrmmgetthrt, 
daB Mm AisaittadOeo 20 eich urtrttabar cbefhato 
und etwas Nntef dar quae vertaulandenAi*#rtedueo21 
daa Ftosri^t^ZuMwohfM 17 Mindtt Aul deea 
Wets* tsugt da Ober da AuaalttadQBe 21 stmmontto 
Lull HQeeighst aue dam Bohr 17 an und zerattubt ate 
fltefchxei* m KWung daa Aaroaoai 22. 

Statt dar dutch da Ftorw 17, 16 gebfldeten Zer- 
sttubungavofrteMunj Mnnta auch ain Uamac haD w- 
nabtor am tew, in In aa un am ankflrpa r 11 Oder ayeta am 
Abstand von decern vorgeeahen Bain, bh totetaran Fal 
waredar Utachatvarnate 
tungtacNauch mft darn krmaran dee BWBiimanteraaV- 
pers 11 zuverbbdaa 



1. VafBtfranzurbararaoBloe» 



2. Verfehrennach Anqpruoh 1, 
dadurch ge fce ni iz e tohn ei 
daB dam AamwWraN *ur VWbesserung der La> 
Hh&mt lonen, z. a Nad odar tCJ, beigenwcra 



to 7. 



18 



20 



dar durch da von atom Hodhfrequenrganarator 

erzeugte Hoohapanrung an ainam hoohfraquanx- sb 

dirurgtechan Ir^runant arzaugt whd, 

dadurch geaamzalchnet, 

daB zur Scratffung ainar torteertan Stracka fur da 

erlaichtarta Uchfeogertikdung ain untar varwen- 

deter AafOBoastraH in do Regtoa wo dar 
Uchtbogan rich baden sol undatahainaan alnar 
Hochtaajamapvwwg angelegte BeWrode (12) 



Vaftahren nach aJnam dar vwheigehendanAnsprO- 
cha» 

dadurch yefcaiwiioJrhnal, 
daflaJaTra^argaattrdaBadungdaB Aaroeda,d. 
h. for die Zerstaubung dar in Aeroed arthattanan 
FK&dgMt Lull urdmdar Kortenttadd undfader 
SMsmHvanBswI d wB^ 
druckdaaWgargaaaaeiriataBtoia. 



3. Vertahren nach Arwpruch 1 oder2, 
dadurch gakanrnolchnet* 
daB dar AaroaobtrtM durch airta 0,9 %4ga Koch- 
safetcoirrvgabiktrfv*! 48 * 



4. VWra nach ainem der ^ 
cha* 

dadurch gafcanwaelcnnet, 

daB das Aerosd nach dam ZcrslBuberprlnzip und so 
InabaBondara durch atnan wio eftn Vargasar auage- 
btdaten Zerstauber arzougt wW. 

5. V^r^enr^aaiamc^Ar^rOchalbisa, 
dadurch gakaiaiiakihriH, 
daB das Aaroad durch oinen 
erzeugtwfrd. 



Baktrochiriigtecho \torrtchtung mft etner an eine 
von ainam Hoetfreojieragenenrtw e 
frequartzspannung arvecjbaren AWv^aWrode (12) 
und ainar Neufra M o Mr od e zur Erzaugung ainaa 
Uchtocgana Im Btogewebe zweo* berohrungsrno- 



fOhruhg dec Warworn nach ainam derAnsprOche 
Ibis 6. 



daB ale abia Aaro«o»gtrah}-^c^ig to rvpcfw tfa 
(17.18.19) aunvetst wafaha ainen untar Varwerv 
dung etneeTVagar gjgea und dnarFWasighaHqabi" 
datan Aaiuautttiahl in den Borden urn do attve 
Soktrodo (12) schicW, wo dar Uchtoogan gabikM 

Vorrichtung nach Anspruoh 7, 
dadurch gafcannaalchoaB^ 
daB da Aarcaciaaah^&xaugui ^ tor^ 
ainan Zarataubaricanal (19) mB atner Austrlttsduse 
(13) aufwdat unoVbder daB do Awu adBBd i- 
EnBunungakcanpanargo etnan Lftrascrialwf wrier 
urrtfafit dar waraw dao im HandgrHf (11) odar 
auBerhato daa Handgrtfls aiiga ofO ha t und durch 
oino Schtochverbindung mt dam Handgriff (11) 
varbunden iat undtodar daB da aMvo Hochfre* 
quorasWdrode (12) vorzug ewo ko mffflg Im Zar- 
staubar- bm UrtrBOchaJrrabaacaml (19) 
angaoronat tat undtodar daB da ZarBB^eNVer- 
nabter-ElBlo^odarafiordrijng In dnirtdanwatoan 

HaiK^OI)"**^^^*^^^ ^ 
Hc<rt«quonzarachtQaaa (15) und da "Wgergas- 

ROsaiglwrteanBaniQasa (17. 16) ebontete am 
Handgriff (11) vwgasohan sM. 

vbrrterti«gnaehAnepru^ 
dadurch gefcauueir hi ml, 
daB do akttvo BeWrodo (12) geoenObar dar Aua- 
trfttaduBa (13) das UwtnjmanlarWJrpore (11) etwas 
luruclwarsam iat uncVbdar daB da aMvo Sek- 
troda (12) nadaV odar atabarttg ausgabBdet 1st 
undrcdar daB dar data>o Baraich daa instrumoo- 
teri«Tp«r¥(11)aus!ioisnTmterteJ (11*)beBt«m, 

10. Vfaricraur^ nadiaii^ 
dadurch gaaBannaajIchJiaBi 
daBdeaJd^Boka^(1^anainss^im)ns^ 

merrtankOrpor (11) langs atBtractondo Hochfro- 
quenz-Zutaftung (12T) aiigaachloaaon ist da von 
etner IsoOarung (14) umgaban Ist undfoder daB 
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zwfecton dor Zutattung (12) ** aWhwn BeWrocto 
(12) tarn der hoWton (14) dar Zulefcj* (12) und 
der Irwenwand dea KndnmnteMrpm (11) vor- 
zugsweiae boftrandt A bttw d rtwft T (16) derart 
angeordnet rind, did i nea cha n an etier besttmm- 
ten adttfen Stale doe InstrumcntankOipers (11) 
angsordnetan Abefrndahattem (16) ausretchend 
Ptalx for dan udalen Durcrajano; dea AeroeolsW' 
handen 1st 
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(11) PUBLICATION NO. EP 0 740 926 A2 
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(21) Application No.: 96105805.4 
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(30) Priority: May 3, 1995, Germany, 19516238 

(71) Applicant Gebr. Berchtold GmbH & Co., Tuttlingen, Germany 

(72) Inventors: Helmut Wurzer, Munich, Germany; Rainer Mackel, Koningswinter, 

Germany; Hans-Dieter Liess, Seehelm/Munsing, Germany; Wolfgang 
Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12% which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 



buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (1 1) or outside of the handle and connected via a tube connection to the handle 
(11) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(11) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (11) consists of an insulation material (IT). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 



instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 




7 



